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EXPLORING DIFFERENTIAL EFFECTS OF THERAPEUTIC ALLIANCE ACROSS
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By
Alexandra Tonigan
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ABSTRACT
Effects of therapeutic alliance has been widely studied for depression, anxiety, and
interpersonal problems and been found to have small to moderate positive outcomes. Consistent
findings are lacking, however, regarding the relationship between therapeutic alliance, treatment
therapy, and client characteristics, in alcohol use disorder (AUD) treatment.
The current paper utilizes data from Project MATCH to assess the differential effects of
therapeutic alliance on 12-month alcohol abstinence across clients receiving Cognitive
Behavioral Therapy (CBT), Motivational Enhancement Therapy (MET), and Twelve Step
Facilitation (TSF) treatment. Moreover, higher order interactions were explored to determine
whether such effects differed across client characteristics. This research study had several
important implications pertaining to the investigation of therapeutic alliance, a construct which
has been inherently difficult to measure, through the utilization of covariate balancing propensity
scores (CBPS). As such, individuals with low levels of interpersonal dependency were found to
be less likely to benefit from therapeutic alliance in achieving alcohol abstinence receiving CBT,
whereas, when paired with higher therapeutic alliance, individuals with high levels of
interpersonal dependency were more likely to be alcohol abstinent at 12-months. Interestingly,
the same effects were not found in TSF or MET, suggesting therapeutic alliance might function
differentially across treatment therapies, as well.
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INTRODUCTION
Manualized evidence-based treatment (EBT) has been shown to be effective in Alcohol
Use Disorders (AUD) treatment (Ardito & Rabellino, 2011; Howgego, Yellowlees, Owen,
Meldrum, & Dark, 2003; Longabaugh et al., 2005). The therapist administering treatment
impacts outcomes in many ways such as treatment retention (Knuuttila, Kuusisto, Saarnio, &
Nummi, 2012; Meier, Barrowclough, & Donmall, 2005), engagement (Dearing, Barrick,
Dermen, & Walitzer, 2005; Howgego et al., 2003; Meier et al., 2005; Richardson, Adamson, &
Deering, 2012), and they may emphasize the importance of different drinking outcomes, such as
abstinence, or decreased heavy drinking days (Haaga, McCrady, & Lebow, 2006).
A core concept in the literature focusing on the impacts of therapists is therapeutic
alliance, which is the multifaceted relationship between the therapist and client. There has been
extensive research on the average effects of therapeutic alliance when examined across many
different therapeutic interventions and in diverse contexts, especially for depression, anxiety, and
interpersonal problems (Barber, Connolly, Crits-Christoph, Gladis, & Siqueland, 2000;
Flückiger, Del Re, Wampold, Symonds, & Horvath, 2012; Lawson, Stulmaker, & Tinsley, 2017;
Martin & Davis, 2000). Fewer studies have utilized the same rigorous study in investigating the
effects of therapeutic alliance on AUD treatment (Carroll, 2001; Connors et al., 2017; Cook,
Heather, & McCambridge, 2015; Dundon et al., 2008; Kan, Henderson, Von Sternberg, & Wang,
2014).
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Limitations of Existing Literature on Therapeutic Alliance
Therapeutic alliance is the result of a dynamic process that includes characteristics that
the client brings to therapy as well as the therapeutic role, as defined by the manualized
treatment intervention being used. One of the limitations of the existing literature relates to the
measurement of that dynamic processes (Ardito & Rabellino, 2011; Elvins & Green, 2008;
Hatcher, 2010).
Clients who develop a strong alliance with their therapist are likely different from those
who do not, and these differences may be responsible for outcomes. These differences are
infrequently accounted and controlled for in existing research, resulting in a possible confound.
Confounders may be especially difficult to identify for sub-groups or at the individual level, as
evidence suggests impacts of therapeutic alliance vary by specific client characteristics,
including interpersonal relations (Kalogerakos, 2010; Lawson et al., 2017; Vîslă, Constantino,
Newkirk, Ogrodniczuk, & Söchting, 2018), psycho-social functioning (Bachelor, Meunier,
Laverdière, & Gamache, 2010; Bates, Pawlak, Tonigan, & Buckman, 2006; Wilson, Bravo,
Pearson, & Witkiewitz, 2016); social supports (Robinson, Fokas, & Witkiewitz, 2018; Warren,
Stein, & Grella, 2007); motivation (Connors et al., 2000; Darchuk, 2007; Ilgen, McKellar, Moos,
& Finney, 2006; Richardson, Adamson, & Deering, 2018), self-efficacy (Crouch, DiClemente, &
Pitts, 2015; Ilgen, Tiet, Finney, & Moos, 2006; Maisto et al., 2015; Warren et al., 2007); and
treatment history, pre-treatment expectations, and readiness to change (DiClemente, Doyle, &
Donovan, 2009; Meier et al., 2005; Patterson, Uhlin, & Anderson, 2008; Vîslă et al., 2018).
A second limitation is that the development and effects of therapeutic alliance are not
often attributed to the treatment therapy approach for AUD (Knuuttila et al., 2012). In other
words, therapeutic alliance is often viewed as a common treatment factor, not varying across
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therapies. Fewer AUD studies have demonstrated how manualized behavioral treatments
determine the role of the therapist and how they interact with the client, in turn influencing the
client-therapist alliance. For example, the therapist might be more akin to a trainer within
Cognitive Behavioral Treatment (CBT), a directive guide within Motivation Enhancement
Therapy (MET), and a facilitator within Twelve Step Facilitation (TSF), (Kadden et al., 1995;
Miller, Zweben, DiClemente, & Rychtarik, 1995; Nowinski, Baker, & Carroll, 1992). Key to
their roles is the differing views and tasks of therapists as change agents. For example, the role of
the therapist within Cognitive Behavioral Therapy is to teach drink refusal skills and could be
viewed as action oriented. Thus, agreement on tasks might be important factors in development
of therapeutic alliance. In contrast, in Motivational Enhancement Therapy, the role of the
therapist is to be empathetic and provide reflective feedback. This emphasis on building rapport
might indicate the bond between clients and therapists to be of most importance in alliance.
Finally, Twelve Step therapists are not viewed as change agents, rather, they encourage active
participation in Alcoholics Anonymous, and can thus be described as facilitators (Kadden et al.,
1995; Miller et al., 1995; Nowinski et al., 1992). Despite the nuanced differences, therapeutic
alliance has been largely investigated as having the same common or global effects on outcomes
from various treatments.
The current paper utilizes data from a large trial of AUD treatment to assess the impact of
therapeutic alliance while controlling for many possible confounders. We also look explicitly at
interactions between therapeutic alliance and client characteristics while not assuming that the
effects are the same across interventions.
Therapeutic Alliance. Therapeutic alliance can be thought of as the clinical and
collaborative relationship between a client and therapist. Luborsky (1993) defined alliance as the
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patient’s perceived helpfulness of the therapist and their affective bond (Luborsky, 1976;
Luborsky & DeRubeis, 1984). On the other hand, Frieswyk et al. (1986) proposed that alliance
related more to the collaborative work between the patient and therapist (Frieswyk et al., 1986;
Gaston, 1990). The most recognized definition was reformulated by Bordin (1979) and coined
the “pan-theoretical concept” by Horvath and Luborsky (1993) based upon its importance across
treatment interventions (A. Horvath & Luborsky, 1993). According to Bordin, therapeutic
alliance is comprised of three key components: agreement on goals; assignment(s) of task(s); and
the development of affective bonds (Bordin, 1979). Therapeutic alliance is thought to build
between the therapist and client through early ruptures, or disagreements, and resolutions (Safran
& Muran, 2000).
Effects of Therapeutic Alliance. In general, the effects of therapeutic alliance has been
widely studied for depression, anxiety, and interpersonal problems and been found to have small
to moderate positive outcomes (Baldwin, Wampold, & Imel, 2007; Crits-Christoph et al., 1991;
Gaston, Marmar, Gallagher, & Thompson, 1991; Lambert & Barley, 2001). Therapeutic alliance
has been found to account for approximately 10-28% of variance in predicting various treatment
outcomes; the most cited meta-analysis found therapeutic alliance to be a moderate (𝑅 2 =.275)
predictor of treatment outcomes (Flückiger et al., 2012; A. Horvath, Del Re, Flückiger, &
Symonds, 2011; Martin & Davis, 2000). For AUD, there has been less research with the existing
studies finding consistent substantial differences in the impacts of therapeutic alliance. Of the
few existing studies, consistent effects of therapeutic alliance have been found in diverse AUD
interventions, but few studies have controlled for possible confounds (Carroll, 2001). In contrast,
Dearing et al (2005) and Ojehagen et al., (1997) found no evidence that therapeutic alliance
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predicted drinking outcomes, regardless of the intervention (Dearing et al., 2005; Öjehagen,
Berglund, & Hansson, 1997).
There are specific methodological challenges in assessing impacts of therapeutic alliance
(Barber et al., 2000; Carroll, 2001; Richardson et al., 2018). Perhaps of most importance, is the
inability to measure therapeutic alliance at baseline (it only exists in the context of a therapeutic
intervention), or to randomize clients to different levels of therapeutic alliance (Baldwin et al.,
2007; Crits-Christoph et al., 1991). This results in numerous possible confounders when
assessing the effects of therapeutic alliance in AUD treatment. For example, a client’s readiness
to change alcohol use is related to both their therapeutic alliance and to their outcomes in
treatment (Connors et al., 2000; DiClemente et al., 2009). Readiness to change is just one
example of the possible confounders which may obscure the relationship between therapeutic
alliance and outcomes, previous research controls for, at most, only a few of these confounders
(Carroll, 2001; MacKinnon, Fairchild, & Fritz, 2007), most frequently only the severity of
symptoms.
Measurement of therapeutic alliance becomes further complicated when client-reported
therapeutic alliance differs from that of their therapist reported therapeutic alliance. Findings
from studies suggest qualitative differences between client and therapist perceived therapeutic
alliance likely exist.
Interactions of Therapeutic Alliance with Client Characteristics. It is likely that client
characteristics interact with therapeutic alliance. In the study of alcohol use disorder many client
characteristics have been shown to interact with therapeutic alliance in predicting treatment
success, these include: interpersonal relationships (Kalogerakos, 2010; Lawson et al., 2017;
Vîslă et al., 2018); psycho-social functioning (Bachelor et al., 2010; Bates et al., 2006; Wilson et
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al., 2016) ; social supports (Robinson et al., 2018; Warren et al., 2007); motivation (Connors et
al., 2000; Darchuk, 2007; Ilgen, McKellar, et al., 2006; Richardson et al., 2018); self-efficacy
(Crouch et al., 2015; Ilgen, Tiet, et al., 2006; Maisto et al., 2015; Warren et al., 2007); and
treatment history, pre-treatment expectations, and readiness to change (DiClemente et al., 2009;
Meier et al., 2005; Patterson et al., 2008; Vîslă et al., 2018). For example, using a large
randomized trial of Cognitive Behavioral Therapy, Motivational Enhancement Therapy, and
Twelve Step Facilitation, Ilgen et al., (2006) found that effects of therapeutic alliance on
drinking outcomes were especially important for clients with low baseline motivation and low
self-efficacy across all interventions (Ilgen, McKellar, et al., 2006; Ilgen, Tiet, et al., 2006). We
note that both Ilgen et al studies assumed that these moderation effects were the same across the
three interventions. A different study found that individuals with better interpersonal functioning
at intake and a gradual strengthening of therapeutic alliance, had better outcomes than for
individuals with poor interpersonal functioning (Zilcha-Mano & Errázuriz, 2017).
Effects of the Intervention on Therapeutic Alliance. Assessing the interactive effects
of client characteristics and therapeutic alliance is made more difficult because therapeutic
alliance itself is likely to be impacted by the intervention. This difficulty is apparent when
considering the inconsistent findings. For instance, Gaston et al., (1998) found some components
of therapeutic alliance means to be higher in Cognitive Behavioral Therapy and Brief Dynamic
Therapy (BDT), which are more exploratory approaches, while lower therapeutic alliance was
reported for clients receiving Behavioral Therapy (BT) (Gaston, Thompson, Gallagher,
Coumoyer, & Gagnon, 1998). Taking this a step further, Hartzler et al., (2011), found that the
effects of therapeutic alliance on outcomes differed between interventions (medication
management only, combination behavioral intervention only, and the combination of the two)
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such that therapeutic alliance predicted outcomes only for the combination behavioral
intervention due to changes in self-efficacy (Hartzler, Witkiewitz, Villarroel, & Donovan, 2011).
In contrast, through multiple-groups profile analysis, the Project MATCH Research Group
(1998) reported treatment type contributed “relatively little” variance to therapeutic alliance
(Project MATCH Research Group, 1998). Other studies also reported no evidence that type of
treatment predicted therapeutic alliance (Ahn & Wampold, 2001; Flückiger et al., 2012;
Richardson et al., 2018).
The role that therapeutic alliance plays in determining outcomes for clients in AUD treatment
is complex. The effects of therapeutic alliance are especially susceptible to confounding,
therapeutic alliance itself is likely to be related to the intervention used, and there is evidence
that the impacts of therapeutic alliance differ across clients.
The current study uses a well-established dataset to examine the effects of therapeutic
alliance while addressing this complexity. Specifically, we aim to:
1. examine the effects of therapeutic alliance on post-treatment drinking abstinence at 12
months.
2. examine whether the effect of therapeutic alliance varies as a function of client
characteristics. Based on previous research looking at impacts of therapeutic alliance we
specifically examine interactions between interpersonal relations; psycho-social
functioning; social supports; self-efficacy; and readiness to change.
For both research questions, we extend previous research by using propensity score weighted
models, which are designed to control for the many possible confounders of therapeutic alliance.
This extension entailed running models that adjust for differences in client characteristics which
underlie the development of therapeutic alliance. Specifically, we used propensity scores in the
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weighted models, which included many baseline client characteristics, thus adjusting for a large
number of small differences between clients which may go into determining levels of therapeutic
alliance. Thus, a major contribution of this research is that the weighted models, designed to
control for many of the potential confounders, provide a clearer understanding into the
potentially “true” effects of therapeutic alliance versus potentially artifact findings in previous
investigations. As noted by Cuijpers, Reijnders, and Huibers (2019), it is imperative to provide
evidence as to how therapeutic alliance might work or not work across different individuals’ and
interventions, in a manner which scientifically manipulates and isolates its effects from
confounders.
This research study has several important implications pertaining to methodological and
statistical approaches. Covariate balancing propensity scores can be a useful method to
investigate constructs and variables which are inherently difficult to measure and pose bias
concerns. The use of propensity scores in the present study offers a solution to reducing
confounders and bias in the investigation of the effects of therapeutic alliance, which cannot be
experimentally manipulated, in AUD treatment.
The secondary analyses of this particular dataset is also important, as it has been thoroughly
investigated in the past, yet continues to yield new information, likely due to the replication of
prior findings with new statistical approaches.
Method
Design
The present study performed secondary data analysis from the Project Matching Alcoholism
Treatments to Client Heterogeneity (MATCH) study (Project MATCH Research Group, 1993).
Project MATCH was a large-scale, five-year multi-site clinical trial funded by the National

8

Institute on Alcohol Abuse and Alcoholism (NIAAA) which began in 1989. While the Project
MATCH study is now dated, the well-established and well-investigated dataset has many
advantages, including a large sample size, utilization of three different treatment therapies,
recruitment of clients from two different types of treatment conditions, often referred to as arms,
and a comprehensive battery of assessments administered every 3 months for 15 months. Clients
within the outpatient treatment condition (N=952) were recruited from outpatient treatment
centers and from within their community across five sites; whereas aftercare clients (N=774)
were recruited from four different intensive day hospital treatment or inpatient treatment sites.
Many of the utilized assessments have demonstrated moderate to strong evidence for validity and
reliability in score interpretations and are still used today, as are the three treatment
interventions.
The project Coordinating Center was responsible for randomization of participants
through a probabilistic balancing procedure into three different treatment groups, Cognitive
Behavioral Therapy (N=567), Motivational Enhancement Therapy (N=577), and Twelve Step
Facilitation (N=584). Treatment lasted twelve weeks, with Twelve Step Facilitation and
Cognitive Behavioral Therapy sessions delivered weekly and Motivational Enhancement
Therapy sessions delivered the first, second, sixth, and twelfth week. Numerous well-known
Project MATCH publications describe the study design and methodology in further detail
(Project MATCH Research Group, 1997).
Treatment was delivered by 80 trained and certified therapists who were nested within
treatment conditions (CBT=26, TSF=28, and MET =26) (Carroll et al., 1998). Prior to the start
of the study, therapists received extensive training and were regularly monitored during the
study. Therapy manuals were created for each intervention to increase treatment standardization
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and compliance (Miller et al., 1992; Nowinski et al., 1992; Kadden et al., 1992). Additionally,
because it was important that content across treatment interventions not overlap (to maintain
treatment discriminability), care was put into the selection of active ingredients included in the
manual (Carroll et al., 1998). Active ingredients in this context can be thought of as the
“mechanisms of action through which each treatment was hypothesized to interact with patient
characteristics,”(Carroll et al., 1998). Thus, active ingredients, or mechanisms of action, were
identified and specified for Cognitive Behavioral Therapy, Twelve Step Facilitation, and
Motivational Enhancement Therapy, and are briefly summarized below:
Cognitive Behavioral Therapy. In Project MATCH, the goal of CBT (Kadden et al.,
1995) was to achieve and maintain sobriety by finding healthier ways to manage life stressors
and distress. CBT therapists assumed client motivation already existed, and instead, focused on
identifying and changing maladaptive thinking and skill deficits (Gaston et al., 1998;
Waddington, 2002). This was accomplished by the therapists’ provision of coping and drinkrefusal skills, which were frequently practiced through role-playing and rehearsal. Clients
learned to appropriately confront and resolve problems, rather than avoid them through drinking,
through appropriate communication of thoughts and feelings (Kadden et al., 1995). The first
eight sessions, referred to as ‘core sessions,’ addressed specific topics, which included
Introduction to Coping Skills Training, Coping with Cravings and Urges to Drink, Managing
Thoughts about Alcohol and Drinking, Problem Solving, Drink Refusal Skills, Planning for
Emergencies and Coping with a Lapse, and Seemingly Irrelevant Decisions. The final four
sessions were referred to as ‘elective sessions,’ whereby clients could select a topic of choice,
which included Starting Conversations, Nonverbal Communication, Introduction to
Assertiveness, Receiving Criticism, Managing Negative Moods and Depression, Enhancing
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Social Support Networks, Job Seeking Skills, Couples/Family Involvement I, and
Couples/Family Involvement II (Kadden et al., 1995).
Twelve-step Facilitation. In contrast, TSF (Nowinski et al., 1992), which is largely
based on the Alcoholics Anonymous (AA) principles, views alcoholism as a physical disease
resulting in the loss of control over drinking (Nowinski et al., 1992). Through the therapists’
introduction to the first three steps of Alcoholics Anonymous, which focus on acceptance and
surrender, and encouragement to attend meetings, clients learn how to acquire a sponsor, engage
in the fellowship, and work the twelve steps (Gaston et al., 1998; Nowinski et al., 1992).
Therapists providing TSF typically emphasize their role as a facilitator, not primary support, of
client engagement in recovery tasks, which focus on using the ‘spiritual toolset,’ of the twelve
steps. Such tasks include calling an AA friend, going to a meeting or an AA event, calling a
sponsor or AA hotline, and prayer or meditation (Kaskutas, 2009). Generally, TSF therapists will
approach and confront client slips, denials, and resistance in a respectful but upfront and frank
manner. TSF also differs from CBT and MET in that lifelong abstinence is viewed as the only
viable option, and that even one drink may result in a destructive relapse (Morgenstern,
Labouvie, McCrady, Kahler, & Frey, 1997). While personal accountability and responsibility are
essential, TSF also emphasizes accepting things out of one’s control, and working on progress,
not perfection (Nowinski et al., 1992).
Motivation Enhancement Therapy. Lastly, the goal of MET (Miller et al., 1995) was to
mobilize the person’s own commitment and motivation to change. Following the Stages of
Change (Prochaska & DiClemente, 1982) which include precontemplation, contemplation,
determination, action, maintenance, and sometimes relapse, therapists’ help clients examine the
effects of drinking on their life and develop and implement a plan to stop drinking (Gaston et al.,
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1998). Therapists employ directive and persuasive, but non-confrontational strategies, such as
developing discrepancies, avoiding argument, rolling with resistance, expressing empathy, and
supporting self-efficacy. Reflective feedback from the therapist provides guidance and
reinforcement, but clients determine their potential solutions (Miller et al., 1995). Therapists also
avoid labels and diagnoses, such as ‘alcoholic,’ and emphasize the clients’ ability to choose to
change. MET’s active ingredients include a therapeutic relationship that is empathic and
collaborative and a shared understanding of the goals and aims of treatment. The first two
sessions were dedicated to providing assessment and feedback and beginning phase one, building
motivation for change (Crits-Christoph et al., 2009). The third and fourth sessions were intended
to focus on phase two, which relates to strengthening commitment to change, (i.e. reinforce
motivational processes by reflecting on progress, renewing motivation, and (re)establishing
commitment) (Miller et al., 1995).
Participants
Eligibility criteria included being at least 18 years old, reporting drinking within the 3
months prior to study entry, having a current DSM-III-R diagnosis of alcohol abuse or
dependence (APA, 1987), whereby alcohol was the principle drug of abuse, having no open legal
or probation/parole requirements which could impede participation, and the ability to read at a
sixth-grade reading level.
The present study utilizes a sample (N=1422) of the total participants (N=1726), which
represented approximately 82% of the total population. Missing Working Alliance Inventory
(WAI; Horvath & Greenberg, 1986) ratings and missing therapist identifiers were the main two
reasons for deletion of cases from the original population. Across the three treatment groups,

12

women accounted for 32% (n=345) of the sample, and the majority of participants identified
themselves as Caucasian (81%), with a mean age of 41.16, ranging from 18 to 76.
Table 1. Participant Demographics
Demographics

Treatment Therapies
TSF
119
346
465

Total

CBT
121
359
480

M
SD

41.16
11.44

40.66
10.82

40.35
11.32

White
Non-white
Education (years)
M
SD
Drinks per drinking day
M
SD

389 (81%)
91

378 (81%)
87

386 (81%)
91

13.4
2.27

13.32
2.29

13.48
2.3

3.88
1.23

3.83
1.09

3.81
1.15

Abstinent at 12-months

107 (22%)

137 (30%)

93 (19%)

212.04
24.27

210.69
24.65

214.86
23.68

Female
Male

MET
105
372
477

Age (years)

Ethnicity (%)

Therapeutic alliance
(unstandardized)
M
SD

Measures
In addition to an extensive baseline assessment, participants were assessed during
treatment, and then every three months (3, 6, 9, 12, and 15) for 15 months. The current study
utilized two primary measures, the WAI and Form-90, for the predictor and outcome variables,
respectively. Additional moderators, which were anticipated to interact with therapeutic alliance,
as well as covariates included in the propensity score calculations are also described below.
Working Alliance Inventory. To measure therapeutic alliance, participants completed
the Working Alliance Inventory (WAI) after the second treatment session The WAI consists of
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36-items and three subscales, each designed to address the goals of therapy, tasks of therapy, and
the bond between the client and therapist. Using a 7-point Likert scale, the client rates the extent
to which they agree with each statement, ranging from 1= never to 7= always. A global score is
also calculated by reverse-scoring and summing the respective items. Estimates of interrater
reliability, internal consistency, and validity have been well-established (.85 and above) for the
global score and all subscales (Carroll et al., 1998; Fenton, Cecero, Nich, Frankforter, & Carroll,
2001; A. Horvath & Greenberg, 1986; A. O. Horvath, 1992; Safran & Wallner, 1991). The WAI
was completed by both the client and the therapist; however, this study utilizes only the clientreported WAI.
Form-90. Drinking frequency and drinking intensity, as well as other related behaviors,
such as illicit drug use, previous treatment, incarceration, and living experiences were measured
in 90-day increments using the Form-90 (Miller, 1996). While the primary drinking outcomes for
the study included percent days abstinence and drinks per drinking day, the current study used
items from the form-90 administered at year one to create a binary variable for abstinence.
The Assertion of Autonomy Scale (AAS) of the Interpersonal Dependency
Instrument. The AAS- IDI is the third sub-scale of the IDI, and it measures the extent to which
clients’ report being independent and autonomous, as well as indifferent towards the opinions of
others. The sub-scale consists of 14 items using a 4-point Likert scale ranging from 1= Not
characteristic of me to 4= Very characteristic of me (IDI; Hirschfeld et al., 1977). Corrected split
half reliabilities for three subscales found emotional reliance on another person (.87), lack of
social self-confidence (.78), and assertion of autonomy (.72). The IDI was cross validated using
different populations as well, including individuals with serious mental illness (SMI) and
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psychiatric diagnosis, to those without diagnoses. Similar score interpretations were
demonstrated (Korchin, S., 1977).
Psychosocial Functioning Inventory. The PFI was designed to measure self-reported
psycho-social functioning and overall well-being. The assessment consists of three subscales,
Social Behavior Role Scale, Housemate/Roommate Scale, and Overall Social Role Performance
Scale, for a total of 19 items (= .85), Social Behavior Role Scale consists of ten items using a 4point Likert scale, ranging from 1= Not characteristic of me to 4=Very characteristic of me.
Housemate/Roommate Scale consists of 3 items on a 4-point Likert scale, 1 binary item, and 1
multiple choice item. Overall Social Role Performance consists of four items using multiple
choice. (PFI; Feragne et al., 1983). Evidence of tests score interpretation validity has been
demonstrated in various analyses (Wilson, Bravo, Pearson, & Witkiewitz, 2016).
The Social Supports-Friends & Family. The social supports is a measure of perceived
social support and satisfaction from friends and family. Each of the two questionnaires consist of
7 questions using ‘yes/no’ responses. (SS1 & SS2; Sarason et al., 1983). Test re-test scores
demonstrate acceptable internal consistency (.81), however, support for validity is not available.
Alcohol Abstinence Self-Efficacy Scale (AASE), Temptation. The AASE Temptation
assessment measures one of the two components of self-efficacy, the extent to which an
individual is tempted to drink. The assessment consist of 20 items using a 5-point Likert scale,
ranging from 1= not at all to 5= extremely, and score interpretations have been found to be
reliable (= .99) (DiClemente et al., 1986; DiClemente et al., 1994a).
Alcohol Abstinence Self-Efficacy Scale (AASE), Confidence. The AASE Confidence
assessment measures the second of the two components of self-efficacy, the extent to which an
individual is confident they can abstain from drinking (AASE Confidence). It consists of 20
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items using a 5-point Likert scale, ranging from 1= not at all to 5= extremely, and score
interpretations have been found to be reliable (= .94) (DiClemente et al., 1986; DiClemente et
al., 1994a).
University of Rhode Island Change Assessment. The URICA consists of four scales,
which include pre-contemplation, contemplation, action, and maintenance, which are then used
to calculate and measure readiness for change. It consists of 32 items each of which use a 5-point
Likert scale, ranging from 1= Strongly Disagree to 5=Strongly Agree, and test score reliability
found to be acceptable (= .89)( URICA; Carbonari et al., 1994; DiClemente and Hughes, 1990).
Covariates used for Propensity Scores. In addition to the baseline moderators described
above, the additional following assessments were entered as covariates in the propensity scores:
Alcohol Anonymous Involvement (AAI), The Alcohol Use Inventory (AUI; Wanberg et al.,
1977), Beck Depression Scale (BDI; Beck et al., 1961), Drinker Inventory of Negative
Consequences (DrInC; Miller et al., 1995), The Personal Attributes Questionnaire (PAQ; Spence
et al., 1974), Purpose in Life (PIL; Crumbaugh and Maholik, 1976), Religious Beliefs and
Background (RBB), Seeking of Noetic Goals (SONG; Crumbaugh, 1977), State-Trait Anger
Scale (TAS), Form-90 (Miller, 1996) typology composite index (McLellen et al., 1992;
MacAndre, 1965; Babor, 1996; Miller et al., 1995; Robins et al., 1989), and several items from
the Addiction Severity Index (ASI; McLellan et al., 1980), the Form-90 (Miller, 1996), and the
Alcohol Use Inventory (AUI; Wanberg et al., 1977). The items include demographic variables,
such as gender, age, ethnicity, marital status, education, and occupation, as well as lifetime
experiences of trauma (emotional, sexual, and physical abuse), incarceration and violent
behavior, mental health (depression, anxiety, hallucinations, other cognitive problems, and
suicidal thoughts).
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Statistical Analysis
Previous studies have noted important differences between the aftercare and outpatient
treatment populations, which are demonstrated in Table 1. Historically, these key differences in
the two populations have led researchers to analyze them separately. For these reasons, the
aftercare and outpatient treatment populations were initially examined separately (Carroll et al.,
1998; Donovan, Kadden, Diclemente, & Carroll, 2002; Maisto et al., 2015). Investigation of the
three treatment intervention therapies, which included CBT, TSF, and MET, were anticipated to
differ in propensity score weights, which are described in Table 2. Linear regressions testing for
interactions between the moderators and the treatment population condition, and subsequent
likelihood ratio tests, were run across the three treatment therapies separately to determine
whether they differed significantly. Specifically, differences between potential confounders on
the effects of therapeutic alliance between the aftercare and outpatient treatment population were
examined. Likelihood ratio results suggested they did not differ significantly and so the aftercare
and outpatient treatment conditions were combined for CBT, TSF, and MET. This allowed for a
larger sample size and stronger power to detect an effect, if present.

Dealing with Missing Data. The Multivariate Imputation by Chained Equations (MICE)
package in R was used (Stef et al., 2015) to first visualize and describe missing data patterns for
the three treatment therapies separately. Missing working alliance inventory subscales accounted
for the majority of cases that were removed for the purpose of this study. As such, of the original
sample (N=1729), 294 cases (17%) were missing at least one and sometime two of the three
subscales comprised of the global therapeutic alliance score, leaving a revised sample of 1435.
Of the 1435 sample, less than 1% (N=13) were missing therapist identifiers in combination with
key measures used in the analysis, leaving a total sample of 1422. By default, continuous
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variables were imputed using predictive mean matching (PMM), and binary variables were
imputed using polytomous regression. For each treatment therapy, 20 imputations and 100
iterations were completed. Pre-imputed and post-imputed data, specifically the key measures and
moderators, were examined for changes in standard errors and distributions.
Determining ICC’s between Therapists. Additionally, unconditional multilevel models
were run to determine intra-class correlations (ICC’s) between therapists, as therapists were
nested in treatment interventions, whereby each therapist provided treatment to multiple clients,
(“Propensity Score Methods with Multilevel Data,” 2014; Xiang, Wang, April, Francisco, & St,
2013). The site units were entered as covariates, and therapist ID was entered as the cluster
variable. Four models per treatment group were run, in which each therapeutic alliance subscale
(goal, bond, and tasks) and global therapeutic alliance were entered as the dependent variable.
Differences between therapists within a therapy condition in client-rated therapeutic alliance
global and sub-scale scores were very small, (ICCs were 0.003 or less) indicating that in this
randomized trial clients reported few differences in therapeutic alliance between therapists. Thus,
therapist is not included as a level in these analyses.
Composite scores for all of the covariates were calculated from the original item-level
and sub-scale data. Ethnicity and sex were dummy coded, while marital status, occupation, and
employment status were recoded as categorical factors. Ethnicity was originally coded as
1=White, 2=Black, 3=Hispanic, and 4=Other. In the present study, for individuals self-reporting
as White (N=1157 or 81%) was coded as 1 and Black (N=128, or 9%) , Hispanic (N=113, or
8%), and Other (N=14, or 2%) were grouped together and coded 0; Sex was recoded (1=female,
0=male). Marital status was recoded to 1=single, 2=married, 3=separated, 4=divorced,
5=widowed, and 6=remarried. Occupation was recoded to 1=laborer, 2=clerical, 3=skilled
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craftsman, 4=manager, 5=professional, 6=other. Finally, employment status was recoded to
1=fulltime, 2=part-time, 3=student, 4=retired, 5=disabled, 6=housewife, 7=unemployed, and
8=other.
Interaction terms were also created prior to running the imputation by multiplying the
therapeutic alliance global score with each of the moderators, separately. The composite scores
were used to create the interaction terms for readiness to change, interpersonal dependency
inventory, and psychological functioning inventory; whereas self-efficacy confidence and
temptations, as well as social supports for friends and social supports for family subscales were
kept separately in their own interactions. All moderators and therapeutic alliance were mean
centered and z-score standardized. The interaction terms and main effects were entered into the
imputation model. Once imputation was complete, interaction terms for the moderators and
therapeutic alliance were re-calculated and comparisons of variance, standard errors, and other
diagnostics were made between pre-imputation variables and post-imputation variables.
Covariate Balancing Propensity Score (CBPS). Using the CBPS package in R (Fong,
Ratkovic, & Imai, 2018),which combines the model-fitting and covariate balancing process, all
baseline imputed measurements described in previous section were entered in the CBPS model.
Proper use of CBPS methods entails careful consideration of covariates entered, balance of such
covariates across comparison treatment groups, and clear weighting strategies, all of which are
addressed in the CBPS package. Propensity scores were calculated separately for each of the
three separate treatment therapy groups. These analyses showed large differences in the extent to
which the covariates contribute to the propensity score across the three treatment therapies (see
Table 2). Thus, the propensity scores themselves suggested that the possible confounders of the
effects of therapeutic alliance are different across CBT, MET, and TSF. This confirmed our
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design of manipulating and investigating the impact of therapeutic alliance separately for each of
the three treatment therapies. Additional review of propensity score weights entailed
investigation of the propensity score weight distribution across the moderators/covariates for
those with low therapeutic alliance scores compared to those with high therapeutic alliance
scores.
Table 2. Covariate balancing propensity scores predicting therapeutic alliance for CBT, MET,
and TSF

Interpersonal dependency

CBT
Logit
SE
estimate
-0.06
0.08

MET
Logit
SE
estimate
-0.04
0.10

TSF
Logit
SE
estimate
0.07
0.09

Psychosocial functioning

-0.02

0.08

0.03

0.10

-0.15

0.10

Social supports-friends

0.01

0.06

0.01

0.10

0.04

0.14

Social supports-family

0.05

0.07

0.08

0.09

0.08

0.10

Self-efficacy-confidence

-0.09

0.08

-0.21

0.10

-0.09

0.09

Self-efficacy-temptation

-0.02

0.08

-0.13

0.09

0.05

0.17

Readiness to change

0.10

0.08

0.25

0.11

0.14

0.10

White

-0.03

0.08

-0.06

0.09

-0.38

0.12

Emotional abuse

0.01

0.09

-0.33

0.10

0.09

0.08

Sexual abuse

0.07

0.09

-0.10

0.11

0.32

0.09

Experienced hallucinations

-0.3

0.07

-0.52

0.09

0.52

0.13

Experienced cognitive
deficits

0.06

0.07

0.16

0.08

-0.35

0.10

The first and second research questions were then answered through several three-step
logistic regression models for each of the three treatment therapies, separately. The first two
steps of each logistic regression model answered the first research question regarding the average
effect of therapeutic alliance on 12 month drinking abstinence.
The first step included a baseline measure of drinks per drinking day, demographic
variables including sex, age, and ethnicity; the second step added the global therapeutic alliance
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variable. The third step for each of the logistic regression models was designed to answer the
second research question regarding interactive effects of client characteristics, specifically,
interpersonal dependency, psychosocial functioning, perceived social support from friends,
perceived social support from family, self-efficacy confidence to abstain from drinking, selfefficacy temptation to drink, and readiness to change.
The accuracy of the weights produced through the CBPS package were confirmed by
replicating the described above analysis using the MatchIt package. Instead of producing
weights, however, individuals with similar identified covariates were matched for those who
were treated versus not treated. Results were similar for each propensity score approach; the
weighted approach is used here as it is more appropriate when treatment (therapeutic alliance) is
continuous rather than binary.
Results
The results are organized and described by research question for each of the three
treatment therapies separately, for clarity purposes.
Effects of Therapeutic Alliance on Drinking Abstinence at 12-Months
CBT. The first model tested for direct effects of therapeutic alliance on alcohol
abstinence measured at 12-months for the CBT treatment therapy. None of the predictors were
found to be statistically significant, though therapeutic alliance approached statistical
significance in the model, with a odds ratio of 1.26.
Table 3. Main effect models for therapeutic alliance on abstinence for CBT

Drinks per Drinking Day
Female
Age
White
Therapeutic alliance

Logit
Est.
0.08
0.02
0.02
-0.43
0.23

Odds
Ratio
1.08
1.02
1.02
.65
1.26

SE

t value

p-value

FMI

0.10
0.27
0.01
0.28
0.13

0.89
0.06
1.51
-1.52
1.81

0.38
0.95
0.13
0.13
0.07

0.11
0.09
0.08
0.06
0.09
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TSF. The first model tested for direct effects of therapeutic alliance on alcohol abstinence
measured at 12-months for TSF treatment therapy. None of the predictors were found to be
statistically significant, and resulted in odds ratio of 0.94.
Table 4. Main effect models for therapeutic alliance on abstinence for TSF

Drinks per drinking day
Female
Age
White
Therapeutic alliance

Logit
Est.
0.09
0.07
0.01
0.16
-0.06

Odds
Ratio
1.09
1.07
1.01
1.17
0.94

SE

t value

p-value

FMI

0.10
0.24
0.01
0.28
0.11

0.93
0.30
0.54
0.57
-0.53

0.36
0.76
0.59
0.57
0.60

0.06
0.04
0.03
0.06
0.07

MET. Therapeutic alliance was not statistically significant in the model. The odds ratio
of the therapeutic alliance main effects was 1.21.
Table 5. Main effect models for therapeutic alliance on abstinence for MET

Drinks per Drinking Day
Female
Age
White
Therapeutic alliance

Logit
Est.
0.28
0.21
0.01
0.01
0.19

Odds
Ratio
1.32
1.24
1.01
1.01
1.21

SE

t value

p-value

FMI

0.10
0.30
0.01
0.32
0.14

2.69
0.72
0.87
0.03
1.40

0.01
0.47
0.38
0.98
0.16

0.07
0.07
0.10
0.07
0.15

Does the Effect of Therapeutic Alliance Vary as a Function of Client Characteristics?
CBT. Only interpersonal dependence was found to have a statistically significant
interaction with therapeutic alliance in the first set of interaction models. Main effects for
psychosocial functioning approached statistical significance in the second interaction model. The
next several sections briefly describe the results for each model.
For the model, statistically significant interaction effects were found between therapeutic
alliance and interpersonal dependency (p < .05), in which the odds ratio of 0.75. Figure 1 portrays
the effects of therapeutic alliance on the probability for alcohol abstinence for individuals with
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low levels of interpersonal dependency (red line), for individuals with high levels of
interpersonal dependency (green line), and individuals with the average level of interpersonal
dependency (blue line). Results suggest that for individuals within the CBT treatment therapy,
lower levels of interpersonal dependency, when paired with higher levels of therapeutic alliance,
were indicative of higher probabilities for alcohol abstinence. For individuals with higher levels
of interpersonal dependency, increased therapeutic alliance appeared to have relatively little
effect on 12-month alcohol abstinence.

Figure 1. Therapeutic alliance and interpersonal dependence interaction in alcohol abstinence probability

Low IDI
Average IDI
High IDI
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For the remaining six models, statistically significant interaction effects between
therapeutic alliance and the six other moderators were not found. This included psychosocial
functioning, family social support, friend social support, self-efficacy confidence to abstain from
drinking, self-efficacy temptation to drink, or readiness to change.
Table 6. Interactions Models for CBT
Logit
Estimate
0.22
-0.12

Odds
Ratio
1.25
0.89

SE

t value

0.13
0.12

1.74
-1.03

pvalue
0.08
0.31

-0.29

0.75

0.13

-2.18

0.03

0.13

Therapeutic alliance
Psychosocial functioning
Therapeutic alliance X
Psychosocial functioning

0.22
0.25

1.25
1.28

0.13
0.13

1.67
1.87

0.09
0.06

0.11
0.04

0.04

1.04

0.16

0.22

0.83

0.12

Therapeutic alliance
Social supports, Family
Therapeutic alliance X
Social supports, Family

0.23
0.17

1.26
1.19

0.13
0.12

1.79
1.39

0.07
0.17

0.09
0.11

-0.10

0.90

0.13

0.78

0.44

0.09

Therapeutic alliance
Social supports, Friends
Therapeutic alliance X
Social supports, Friends

0.22
0.03

1.25
1.03

0.13
0.12

1.78
0.23

0.08
0.82

0.10
0.06

0.01

1.01

0.13

0.07

0.95

0.13

Therapeutic alliance
Self-efficacy Confidence
Therapeutic alliance X
Self-efficacy Confidence

0.22
0.10

1.25
1.11

0.13
0.12

1.77
0.85

0.08
0.40

0.09
0.06

0.13

1.14

0.14

0.88

0.38

0.14

Therapeutic alliance
Self-efficacy Temptation
Therapeutic alliance X
Self-efficacy Temptation

0.25
0.20

1.29
1.22

0.13
0.13

1.97
1.55

0.05
0.12

0.10
0.11

-0.18

0.84

0.14

-1.27

0.21

0.10

Therapeutic alliance
Interpersonal dependency
Therapeutic alliance X
Interpersonal dependency

FMI
0.10
0.04

Therapeutic alliance
0.23
1.25
0.13
1.78
0.08
0.09
Readiness to change
0.01
1.01
0.12
0.04
0.97
0.06
Therapeutic alliance X
0.01
1.01
0.12
0.07
0.94
0.07
Readiness to change
*Covariates entered in main effect models were also entered in the interaction models, however results
were nearly identical so they were not included in Tables 6-8 to avoid duplication.
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TSF. Only main effects for interpersonal dependency and psychosocial functioning on
alcohol abstinence at 12-months were found for the TSF treatment therapy in the first two
models. Therapeutic alliance was not found to significantly interact with any of the moderators
in predicting alcohol abstinence at 12-months. The next several sections describe the significant
main effects for interpersonal dependency and psychosocial functioning. All main and
interaction effects for therapeutic alliance and the seven moderators within the TSF treatment
therapy are included within Table 7.
Main effects for interpersonal dependency on 12-month alcohol abstinence approached
statistical significance for the weighted model (p = .084), resulting in odds ratio of 1.22. No
interaction effects were found to be statistically significant for therapeutic alliance and
interpersonal dependency in the models.
Main effects for psychosocial functioning approached statistical significance for the
weighted model (p = .092), resulting in an odds ratio of 0.83. No interaction effects were found
to be statistically significant for therapeutic alliance and psychosocial functioning in the model.
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Table 7. Interactions Models for TSF
Logit
Estimate
-0.09
0.20

Odds
Ratio
0.92
1.22

SE

t value

0.11
0.11

0.80
1.73

pvalue
0.43
0.08

0.00

1.00

0.10

0.02

0.99

0.06

Therapeutic alliance
Psychosocial functioning
Therapeutic alliance X
Psychosocial functioning

-0.07
-0.19

0.93
0.83

0.11
0.11

0.67
1.69

0.50
0.09

0.07
0.05

0.02

1.02

0.12

0.14

0.89

0.10

Therapeutic alliance
Social supports, Family
Therapeutic alliance X
Social supports, Family

-0.05
-0.12

0.95
0.89

0.11
0.11

0.45
1.09

0.66
0.28

0.07
0.05

0.03

1.03

0.11

0.25

0.81

0.08

Therapeutic alliance
Social supports, Friends
Therapeutic alliance X
Social supports, Friends

-0.06
0.02

0.95
1.02

0.11
0.11

0.53
0.21

0.60
0.83

0.07
0.04

0.00

1.00

0.11

0.01

1.00

0.09

Therapeutic alliance
Self-efficacy Confidence
Therapeutic alliance X
Self-efficacy Confidence

-0.07
0.13

0.93
1.13

0.11
0.11

-0.66
1.12

0.51
0.26

0.08
0.10

0.15

1.16

0.13

1.18

0.24

0.23

Therapeutic alliance
Self-efficacy Temptation
Therapeutic alliance X
Self-efficacy Temptation

-0.07
-0.12

0.93
0.89

0.11
0.11

-0.68
-1.10

0.50
0.27

0.06
0.09

-0.13

0.88

0.12

1.13

0.26

0.14

Therapeutic alliance
Readiness to change
Therapeutic alliance X
Readiness to change

-0.08
0.13

0.93
1.14

0.11
0.12

0.68
1.09

0.50
0.27

0.09
0.13

0.02

1.02

0.12

0.18

0.86

0.13

Therapeutic alliance
Interpersonal dependency
Therapeutic alliance X
Interpersonal dependency

FMI
0.07
0.06

MET. For MET, no significant main or interaction effects were found for the seven
moderators or therapeutic alliance. Only drinks per drinking day was found to be statistically
significant in the weighted model across all moderators. This included interpersonal dependency
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(p = .009); psychosocial functioning (p = .005); family social supports (p = .006); friend social
supports (p = .008); self-efficacy confidence to abstain (p = .006); self-efficacy temptation to
drink (p = .006); and readiness to change (p = .01) for 12-month alcohol abstinence.
All main and interaction effects for therapeutic alliance and the seven moderators within
the MET treatment therapy are included within Table 8.
Table 8. Interactions Models for MET
Logit
Estimate
0.19
0.10

Odds
Ratio
1.21
1.10

SE

t value

0.14
0.13

1.39
0.76

pvalue
0.17
0.45

-0.15

0.86

0.14

1.09

0.28

0.12

Therapeutic alliance
Psychosocial functioning
Therapeutic alliance X
Psychosocial functioning

0.18
0.15

1.19
1.17

0.14
0.14

1.28
1.12

0.20
0.26

0.15
0.12

0.01

1.01

0.14

0.07

0.94

0.18

Therapeutic alliance
Social supports, Family
Therapeutic alliance X
Social supports, Family

0.19
0.09

1.21
1.09

0.14
0.13

1.35
0.64

0.18
0.52

0.19
0.15

0.06

1.06

0.15

0.39

0.70

0.25

Therapeutic alliance
Social supports, Friends
Therapeutic alliance X
Social supports, Friends

0.20
-0.03

1.22
0.97

0.14
0.13

1.42
0.20

0.16
0.84

0.18
0.13

0.06

1.07

0.14

0.45

0.65

0.20

Therapeutic alliance
Self-efficacy Confidence
Therapeutic alliance X
Self-efficacy Confidence

0.20
0.09

1.23
1.09

0.14
0.13

1.46
0.66

0.14
0.51

0.16
0.10

0.06

1.06

0.14

0.42

0.68

0.20

Therapeutic alliance
Self-efficacy Temptation
Therapeutic alliance X
Self-efficacy Temptation

0.19
-0.06

1.06
0.94

0.14
0.13

1.38
0.51

0.17
0.61

0.15
0.10

0.02

1.02

0.13

0.12

0.91

0.15

Therapeutic alliance
Readiness to change
Therapeutic alliance X
Readiness to change

0.19
0.08

1.20
1.08

0.14
0.13

1.34
0.60

0.18
0.55

0.16
0.10

-0.14

0.87

0.15

0.94

0.35

0.13

Therapeutic alliance
Interpersonal dependency
Therapeutic alliance X
Interpersonal dependency
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FMI
0.15
0.06

Discussion
It is unclear why so few significant effects were identified, as previous study results have
pointed towards larger effect sizes of therapeutic alliance. Although, previous studies have not
used the exact method utilized in the present study. Key differences from previous studies have
used different instruments to measure therapeutic alliance, as well as administration of the
instrument at different time increments, and use of therapist-reported therapeutic alliance, rather
than client-reported.
Interpersonal dependency was the only significant moderator of therapeutic alliance, and
only within the CBT treatment therapy. While findings from project match analysis did not
indicate large significant effects of interpersonal dependency, it was recommended that further
analysis investigate its effect in combination with other matching variables, as higher order
interactions were not examined. In examining such higher order interactions, individuals with
low levels of interpersonal dependency were found to be less likely to benefit from therapeutic
alliance in achieving alcohol abstinence. Interestingly, the same effects were not found in TSF or
MET, suggesting therapeutic alliance might function differentially across treatment therapies, as
well. These results might also suggest clients with high levels of dependency and low autonomy
might not require higher therapeutic alliance within treatment like MET or TSF, as those needs
are addressed in other manners. For TSF, a significant amount of focus is placed within the
fellowship, one’s sponsor, and a higher power. In contrast, MET might shift focus inward,
mobilizing ones’ own motivation for change, and possibly effecting a sense of independence or
autonomy.
Tests of power were not conducted as significant effects were found within the CBT
treatment therapy group and did not differ in sample size, number of variables entered into the
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models, or other components effecting amount of power from those of the TSF or MET
treatment therapy. In other words, if effects could be found in the CBT treatment therapy, there
would be no reason significant effects wouldn’t be detected in TSF and MET, if effects were to
exist. On the other hand, seven separate models were run for each treatment therapy, totaling 21
separate interaction models. Because Type I error was not adjusted for, it is also possible that an
interaction effect for interpersonal dependency and therapeutic alliance within CBT just as a
matter of chance.
Future research should entail investigation of independence and autonomy, personal
relationships, interdependency, and therapeutic alliance, especially in understanding higher order
interactions. Moreover, instead of utilizing the composite score of therapeutic alliance, it might
prove useful to investigate each of the three subscales (tasks, goals, and bond) separately.
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